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AFC program is designed to address the fuel cycle issues within the
framework of repository performance and the needs of GEN IV systems

• The decision on the second repository
must be made in the 2007-2010
timeframe.

– The objective of the initial 5-year
program is to eliminate the need for
this decision.

• The first repository will reach its
statutory capacity by 2015.

– The longer term objective is to eliminate
or delay the need for the 2nd repository
while maintaining a sustainable nuclear
energy production.

• Transition to GEN IV systems

Decision on 2nd Repository
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The fuel cycle for the AFC is implemented in two series,
both of which are essential for a closed fuel cycle.

Volume reductionVolume reduction

Short-term decay heatShort-term decay heat
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The future nuclear energy mix may contain
considerable number of fast-reactors.
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The role of ADS ?

ADS may play a bridging role in the transition to GEN-IV fuel cycle:
Temporary deployment scenario:
• MA burner until GEN-IV infrastructure is established
• Provide a test bed and help develop GEN-IV reactor technologies
Permanent deployment scenario:
• Back-end burner for MA residuals after fast-reactor burn-up
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• Systems Analysis Working Group
• Gen IV Interface

Series II
• Metal
• Nitride
• Oxide
• TRISO
• Dispersion

DOE 
Program Management

(John Herczeg)

Series I
• (U,Pu,Np)oxide
• Facility design
& requirements

Series II
• Pyro chemical
• Hydrochemical
• Advanced
  Concepts

Series I
• UREX
• PYROX
• Advanced
   Concepts
• Facility des. &
requirements

Series II
• Physics
  (codes and data)
• Materials &
   Coolants
• ADS

National Directors

AFC Organization Chart
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In Series I some R&D work will continue along with engineering implementation.

Adv. Aqueous Separations 

Pyro-chemical Separations 

Eng. Product storage 

Fuel Design & Specs 

Fuel Fabrication

Irradiation Testing Perf. Testing & Qualification 

LTA Project 

Preliminary D. Final D.
Construct.

Pre-concept. D Concept. D.

Startup Test.

Facility
Operational

Construct.

Pre-concept. D

Startup Test.

Full
Production

Concept. D

Preliminary D. Final D.

CD-0
CD-1 CD-2 CD-3

CD-0

CD-1 CD-2 CD-3

Select Separations
Technology

Select Fuels
Technology

03 04 05 06 07 10 15 20

Major Development Issues:
• Proliferation-resistant 
  separations and fuel fabrication
  technologies.
• Fuel forms acceptable to 
  commercial LWRs.

Major Development Issues:
• Proliferation-resistant 
  separations and fuel fabrication
  technologies.
• Fuel forms acceptable to 
  commercial LWRs.

Separations Facility

Fuel Fab Facility
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Series II requires further R&D.

03 04 05 06 07 10 15 20 25 30

GEN-IV Separations Dev. 

Adv. Process Dev. 
Small-Scale 

Demo

Waste-Form Optm.
Eng. Scale Demo Process Opt.

GEN-IV Transmutation Fuel 

Adv. Fuel Concepts

Fast-Spectrum Testing

Advanced Fuels Development. &
Proof-of-Performance 

Transmutation Physics 

Materials & Coolants

ADS Transmutation Proof-of-Performance 

Startup 
Test.

Construct.

P-C D

Full Production

CD
PD. FD.

CD-0

CD-1

CD-2

CD-3

Fuel Fab Facility

GEN-IV Concept Viability

GEN-IV Concept Performance

Demonstration

Select Separations Concepts

Select Separations Technology

Define fuel options (concepts)

Select fuel technology

Select transmutation technology (GEN IV or GENIV +ADS)

GEN IV Fuel Cycle Demo

GEN IV Deployment

Select GEN IV Technology 
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R&D and decisions will be guided by systems studies

03 04 05 06 07

03 04 05 06 07

DRAFT Deployment
Scenarios

Recommended Scenarios
For series I and II

GEN-IV System Studies 

Integrated Fuel Cycle Studies

Integrated Model: Scoping Studies

Optimization Studies:
Final Requirements

Assessment of 
Integrated Fuel Cycle

Assessment of Deployment Scenarios

Assessment of Series I and II Fuel Alternatives

Technology and Facility Assessments

GEN-IV systems
assessment

Decision metrics
• Cost
• Waste volume
• Short-term and long-term

heat load
• Proliferation

– Plutonium inventory
• Radio-toxicity
• Environmental impact
• Resource availability
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Separations development address the short-term
and long term needs for both Series I and II

03 04 05 06 07
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UREX Eng. Demo

Select
Separations
Technology

UREX Hot Demo

UREX + Process Dev. 
UREX Small-Scale Demo

PYROX  Eng.-Scale Demo

PYROX Process Dev.

PYROX Small-Scale Demo

Fission Product Streams

Actinide Streams

Cladding/Structural

Separations Facility Work up to CD-2

Engineered Product Storage
Define Ref.

Storage 
Forms
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Metal Fuel Treatment

Nitride Fuel Treatment

Repository
Compatible Waste
Production

Eng. Scale Trans-
uranic Recovery

Process Concept Dev. For Others

Fluoride Volatility Concept
Dev. (GFR fuel)

Coated Particle Fuel 
Treatment Concepts

Process Innovations

Integrated Process Concepts

Selection of
Separations
Concepts

SERIES I SERIES II
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Short-term efforts are aimed at Pu containing fuels,
the long-term objective is to develop MA containing fuels.
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Safety Modeling
Final process

Fuel Specifications and Development

LWR Analysis
Fuel Perf. Model & Valid.

Test Pellets Fabrication

Proc. Dev. Process Optimization

PIE

Evaluation Tests

LTA Plan & Prep

Fuel Fab Facility Work up to CD-1
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Metal & Nitride Fuel Analyses

Fuel Irradiation Program

TRISO Modeling and Analysis

Adv. Coating/U kernel

Advanced Fuel Concepts Evaluations

Selection of
Feasible 
Fuel Options

SERIES I SERIES II

LWR Fuel
Specs.

Perf. Data
package

Irradiation Test Plan and Prep.

Safety Tests

Irradiation
Test Plan

Fabrication of U, Pu, MA fuel

ATR Phenix

Adv. Coating/Pu kernel

TRISO Irrad.

ATR Fast Flux Booster Testing
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Research on transmutation
engineering focuses on

Series II technology development.
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Benchmarks and Verification

LBE Handbook
(OECD/NEA)

Physics Codes & Data

X-Sect. Eval. & Measurements

LBE Perf. Envelope (no Irrad)

Physics Perf.
report

LBE Perf.
EnvelopeLBE Perf. Envelope (w irrad)

Materials Testing
Materials Test Plan

Materials Handbook

Mat. Perf.
Limits

ADS Technology
Collaborations with

MEGAPIE, TRADE, MYRRHA
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In FY03, all the high-priority research areas are being addressed.

Separations

Fuels

Transmutation

Series I
• Advanced Aqueous
• Pyrochemical
• Engineered Product Storage
• Facility Design
Series II
• Fuel treatment processes
• Advanced concepts

Series I
• Fuel Design and Specs
• Fuel Fabrication
• Irradiation Tests
Series II
• Nitride
• Metal
• TISO
• Advanced fuel concepts
• Fast fluix Irradiation Facility

• Physics (codes and data)
• Structural materials
• LBE technology
• ADS collaboration
• University support 0 5000 10000 15000 20000
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Budget ($K)

This task also benefits 
from EBR-II spent

fuel treatment work
At $23,000 K




